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[0010] As shown in FIG. 1, a spherical particle 1 according to the present 
15 invention is formed by giving different colors to each of hemispheres 2 and 3 
and having the surface of only one hemisphere (e.g., the hemisphere 2) 
positively (See FIG. 1(a)) or negatively (See FIG. 1(b)) charged. Insofar as 
being spherical, the spherical particle 1 may have a hollow-body structure. 
The particle diameter of the spherical particle 1 is preferably within the 
20 range from 5 to 1,000 // m. If fine display is required particularly, however, 
the particle diameter is preferably within the range from 5 to 100 m. This 
is because it is difficult to give different colors to each of the hemispheres of 
the spherical particle with a diameter less than 5 it m. While, when using 
the particle with a diameter more than 1000 jum.in the display device, the 
25 number of spherical particles per pixel are reduced, which degrades the 
display quality. 

[0011] Materials used for the spherical particle are not especially limited, 
and methyl methacrylate, polystyrene, polyethylene, silicon resin, ethylene 
acrylate copolymer, etc., can be used. In addition, if required, these 

30 materials may be cross-linked with divinylbenzene or the like. Preferably, 
these materials are polymerized by the emulsion polymerization method, 
dispersion polymerization method, seed polymerization method, suspension 
polymerization method, or the like, which are generally and widely used. 
These methods are selected because it is easy to maximize the sphericity of 

35 the particle with these methods. In addition, by copolymerizing with an 
ionicity and functionality monomer component or surfactant monomer with 



1 



ionicity in these methods, surface charge can be given to the particle. 
[0012] As methods for giving surface charge to only one of the hemispheres of 
the spherical particle, there are following methods: surface treatment is 
conducted to one of the hemispheres of the spherical particle to which the 
5 surface charge has not been given, so as to give the surface charge, or after 
forming a spherical particle with the overall surface being charged, surface 
treatment is conducted to only one of the hemispheres so as to remove the 
surface charge. 

[0013] As one of methods for giving charge to the surface of the particle, 

10 there is a method in which a functional group such as a carbonium group (- 
COO ) is introduced onto the surface. For instance, by copolymerizing a 
monomer containing a carboxyl group such as acrylic acid, methacrylic acid, 
itaconic acid, and fumaric acid or a monomer containing a hydroxyl group 
such as 2-hydroxyethylacrylate and 2-hydroxypropylacrylate, a negatively 

15 charged particle can be obtained. Alternatively, after copolymerizing 

glycidyl methacrylate, allyl glycidyl ether, or the like and polymerizing the 
spherical particle, a functional group as above may be introduced in the 
post-reaction. Further, since silicone resin has a property of being 
negatively charged, a particle with the surface negatively charged can be 

20 obtained by forming the spherical particle using silicone resin. 

[0014] Otherwise, there is another method in which, on the surface of 
spherical fine powders whose surface has not been charged, ultrafine 
powders which are charged beforehand and one-tenth of the diameter of the 
fine powder or smaller in size are attached so as not to impair the color 

25 property on the surface. 
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(54) SPHERICAL PARTICULATE AND DISPLAY 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
which is simple in structure and is capable of making 
bright display by utilizing only the ambient light. 

SOLUTION: This display device is constituted by packing 
a specified number of spherical particulates 1 which are 
imparted with different colors on their respective 
hemispherical surfaces and are electrified with surface 
charges only the either hemispherical surfaces between 
two sheets of transparent plates facing each other. 
Display is executed by impressing electric fields of 
arbitrary directions between these two transparent 
plates and arraying the spherical particulates 1 in such 
a manner that the hemispherical surfaces of the desired 
colors exist on the display surface side. 

COPYRIGHT: (C)2000,JPO 



/ 



IB 



(a) 



15- 



,11 
13 

14 



16 

/ 11 



mmimimiiuiawjat 



— 13 



(b) 



15" 



14 



(19)B#B#SW (JP) (12) t& H *j# 5t" 3x ^* (A) (ll)*SHFfflH^ra#^ 

#^2000 -35768 
(P2000 - 35768A) 
(43) &BI B ¥j£l24F 2fl2B (2000. 2. 2) 



(51)IntCl.' ISSUED FI f-?3-h*(##) 

GO 9 F 9/37 3 0 4 G 0 9 F 9/37 304 5C094 



TfcSJR H*gcoSc2 OL (± 5 H) 



<2i)tas## 


0-202014 


(71) USA 000002174 








(22)mSB 


¥j£l(Mp 7 M 16 B (1998. 7. 16) 


^RjfcfcKTlrtbKH^SI 2 TB 4#4*t 






(72) ffl± BSC 


















F^— A(#=£) 5O094 AAD6 AA10 AA45 BA76 BA84 






BA93 CA23 EA05 ED11 



(54) mm<r>%*m mmm^^zf^n^m^fum^m 



C5r> mm 





C2D 



ft$>\-tz>2®.(D&mm<omiz, matte \ 

ic « s w ft i <r> m# £ en in l t 3r M o-fe <r> # as 
a«gicG:«-t* x 7 izmmttiik®L®. : f-zwmz*t i> ^ t 

ns^^paa^sigu] 10 

[0 0 0 1 ] 
[0 0 0 2 ] 

iSflifai, /t- vt*3 ^ tfi — ? -^7 - -x 

[0 0 0 3 ] 

[ 0 0 0 4 ] jg B B B ^gei*. &ii4»«?)7fc^Jl73l4£ 
T5fc<7)Sii$-Mffl)-f & i t IZ X y) S/j^5rff 7 gB-C£)& 30 

<7)n^^7C§v> 0 #lcffi33frtg£"|5Sffi-f-& t, 3fcS:l±«C 
1 / 2 etatJ ft&OT-, iWnxSrffi-) fzfriz, 

[ 0 0 0 5 1 iJt, 7"9X-7ft^gSli, y^x-^ftm 

LT^*tT7gsr-*> n . m^^mmmam^ 

[ 0 0 0 6 ] ^S&WiiifEOJ: 7 &F»m£tc®^-C & ? 

LXmh^^ifr 7 - t W-e|; £g<^££e£ti 50 



#gg 2000-35768 
2 

[ 0 0 0 7 ] 

[0 0 0 8] -f&fc-^S&ipm, ^SfcEBro&A i:5v>k 

<D¥f%mtf%L7FffimiztiLW.-f & x 7 tcjufeifcttf&fe^*- 

iffi?!JS-tf £ £ fc «r^Hi:t-r&^S««-i£«-f * b(DX- 
[0 0 0 9] 

[^wcomscoB.^1 jsit, hKmmizm.m 

[0010] SI Cjjc-f-J: 7 U, ^MWoattftlKJK^ 1 
14. MI2S£) f 3 ^c:I:wc^:5^o;tfe£ftJ^• 
U Jx^W^I^S. 0Jx.lf#^ffi 2 «0A(cjE (0 1 

(a) ) (Hi (b) ) roitramw^ms-tJ-* 

i tic J: <0ttW:2ti2>o wC7)J*tt©&?-l4, ^S^tt 

^(om.m\t, 5 - 1 0 0 0 a m*fH4 H/> 0 L^L. # 
tcffliffljt^^^t-ta*-^^!*, 5~10 0«m^* 

fc, SSi'l 0 0 0 B m*mk2> t. S^^ffitciolt* 

[0011] ««fSSTF«!o«-st4#uKSen4t<or- 

zkizm %Lmm.$s*tf t i--tz>z\ ktfWti&kft&frbr- 

[0 0 12] Jttt^S^cov^-ftL^cD^ffitcSEm^ 
^W^^-ti- Soffit LT14, SIWJ)MLTv>i^ 

$-i*-*7)n m^\t, £mffiizmffim$it)*ftmLtzmvi®. 

[0 0 13] K iffl m W 7? f£t LTI4. ^iffl 



C3) 

3 

\z* >\>X=-^ J*& (-COO") <Oi o &tft6S£gA 

tit;7-^, ji/ri'Vu-K' 
2 -t: KaJfyyofjvr* 'J U - I- ^?>*.$*® 

^ v *x - f )\> m £ L . -IMS? £ fi 

[0 0 14] ffc, 3cffi«Wa^«LT^& 
f^SIi:, S&m&^Oigg© 1/ 1 OKTO^^ S 

[0015] ^aft-T-w^MOT** trfflsi;*^ i> 
m -e, £ is -t ^ » & w a. * -t*- 1 i { z m se $ n & v { , 

[0016] ^et&^w^s^^^^taai-*^* 
[0017] m-&m<oMftt Lxn&mcoi,<ozm^h 

L^rfcroiiW*^, 7 * a ->7^ > ^ >J -~s O&XLtz 

[ooi8] tit-ti&tm^. mmm.^-i^ 

iff. asmfflf^affitw^mL/tiffe^as^t^ 

|?JtSiii:a-f ^ >^tJo -?-<0/g)?(*l 0~ 1 
0 0 0 A^SFS Lv>. IS<^;6 ! 1 0 A*ff90*&£-I*$H- 



#gg 2000-35768 
4 

i/> 0 S fc, 1 0 0 0 AS-Ixit , Sfctei: LTB 

USE L T ft £ £ £ A * C t d«fflgt t ti i> o 
[0019] Jfctc, iiecOJ: o K L-CB&SftJtSfcttfg 

[ 0 0 2 0 ] 021*, *«?5«S*SS© 1 -b JUWgB^- 

njgwm^i 3 5tKi 4 ^ f s§:tt btLTii*) , -f-oraiu- 

[ 0 0 2 1 ] J:gE«j£U£v>-t\ CT^fi^U^WUfc^S 

Ife^OT^SWSSl 3ffillc|S]v>Tg£?iJ-f *?>-C\ s 
1 6 CliUferi^jpS H^o MSM 1 4 SriEtcen 
iD Lfe*&-&liSlfe i i i ^H* t 2Wa*l 1 4 mizfa^xm&l 

[ 0 0 2 2 ] SW1 lftt/1 2 14, ^W-r*-&RS U*t 

[0023] mmm 1 1 1 1 2 of-bki*, a^tfi? 1 

**nr&tcSt®l ■ BteLg'v 1 J: T 1 5 ^jfeJSi"* 

«#»Hi>. SE#1 5 li^tcES^^I', Jg^T-tSC 

<r>s. n ^■nmm\zxi.m i ^\t, 3K#f Ufev^-c^fRiK 

tc^ *<Di&mi i ~ 2 o o c p smm^itmmmii&x- 

$>Z><0-hmZ Lv, sfE-^WttS*^ 0 0CPS£±[hI* 
[ 0 0 2 4 ] ^ttffii&T- 1 <0«m(i, ^ttfctSfe^ 

m±^m^-f izm®itf%;{iLi- &m.&<omwL-ca^ ^« 

vhnfi'im. 3ii 5e*-t4 

[ 0 0 2 5 ] -fe^-v y 7'I*#t:RB^$tL'5:i/'**, ^« 

l«3-2 0f§A*!fFS Li/>„ 
[ 0 0 2 6 ] 



(4) 



12000-35768 



[0027] i ) m^^^wm 

0 0 0 ml J'An, 5 5"CtC«o/c«c 
It^f * F'J> h * v v v v 3 0 0 e £8siDL, fflfr 

&z®.mLx 3f®mmw*ftoo %<d&. i/ioni: 
mm.z*.tz*.mtj- f <; ■> a* 4 m i ^sdlt«e#stse 

It. ft^a*£j£Lfc&IStM %©ftBt*fc2 m l ^iOL 

a. m»ifr^. 5 0 < CT-5B#K^m. ■/') 3 — 
SfttStf^ll^o *©Bg©iR»£(i 9 7 %. 
1*8. 8 u m-C*o7t 0 oT*#ib ft 

Sfg-f 1 0 s T o r r UStBE L . Of ^Ii:®*^ 
5 0 0 « mgKiiiJ; 3 caii^ffoo 
[ 0 0 2 8 ] 2 ) •teJKOffcS* 

tf-^X-trfl/i Lf^5 3- - v ^tt©60# 7 0 5 9 * 2 20 
tfcigfitU 1 7 a 5.1*1 7bHfc (11 

3) o iCov>T, 7/^bny^A"7 j") ^rftf 
2 5 mm J <E» I T 0 (-( yy^Af >t*t-( K) M% 
K^2tSMLTlWlil8a. 19a (v>-fix{># 

7 a±) J^l 8 b. 19b (vf fixity 
*-fe^ 1 7 b±) t L^o Z\<r>£ 9 C'-f^Sg U?t 2 «C<7D^f 

I TO^*B/!)*[*]ffliJi:^-&± 7 K^S-t*,,, 
£G0B£co*;u4r * (I TOKOfigSt) l± 3 0 0 u m 
tLfc 0 l^i:«fflL)tI»2 0«-0. 5«m<£M 

mz%mi,r~m%#.2 o*>iz, l) roj&ft-eWbftfcSR 
#©t&? 2 1 t^Ii*'f>, */fXI±2lf id 
^^*SJRL7t„ §5>}iit-t)K?))|AI±a5iiiiii-C^o 



[ 0 0 2 9 ] ±p2-b^cr ) «-®^C > S^fflfflwmS* 1 ^ 

BSLTI*. 3 ^ F F 5 U±TlgSKfeO#fv^J*«- 

4 0° iS-Ciofc, 
[0 0 3 0] 3) ittfcfiH 

TD-XP15-CP fcigfilL. f^t£Ag<OS¥tiB*fTo 
fc„ 3 0 mnTC*^fe(*7;u* 

"9. mS : ^SIi&^4 0' g«t-*ofc„ 

[0031] ±feco i ^ tc, ^^<o^^mt*s*fe 
a*'2fet^^v^5. jg,s^^iai *j bKmrnizmm. 

[0 0 3 2 ] 
[Uffi©ffi#£SiW] 

[mi] ^w«^««e^sr^-rift'j3ii-r*4o 
[@12] ^ifcwco^gesr^i-g&iMis-e**,, 

[13] 3fc^w^JfeCT-C^StUfe^S©*^-r¥H 
H (a) 5OTr®[2l (b) -C&& 0 

[ff^GOtftBJ] 
1.21 SjtfK©*^ 
3 f Sfcffi 

, 12. 17a. 17b ify^-kiu 
, 14, 18a. 18b. 19a. 19b MmW, 



2 . 

1 1 

1 3 

m 

1 5 

1 6 

2 0 



im i ] 



[EI 2 1 




(s) 



15- 



J 13 



Q>) 



IB 



C5) 



2000-35768 



[03] 



(a) 5mm 



5mm 




19a,1 9b 




